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ABSTRACT 



In contrast to language-teaching systems which 
stress conversation, this system for teaching Arabic starts by 
presenting the written language. One reason for doing so is that 
knowing how to write Arabic characters helps students to remember the 
unfamiliar sounds of this language. A computer-assisted instruction 
(CAI) program was felt to be more efficient and rapid than either 
conventional teaching or programed instruction because it allows for 
individual instruction and immediate feedback. To cover the 
objectives of this course, the CAI program is divided into four 
cycles, each of which presents seven letters and a few diacritics. 
This report describes the lessons, the hardware and software 
requirements, and the procedures employed in authoring and producing 
the program. Development of the course followed the instructional 
design model developed at the University of Texas CAI Laboratory. 
Tryouts of the course showed that its use prevented the usual 
attrition in attendance which had occurred previously because of the 
long time required by other methods to teach the writing system. Also 
the standard deviation for the CAI group was ouch smaller and the 
learning gains for slower students were greater enabling them to 
approach the proficiency of the best students. (JK) 



I 




ffr 



KV 



■I ■ 



= $r"y. 






#sT 



’w#>< 



■ . •«%•'.-.?.■ .-■>,• \. : • ' - - - : =■ ; . • ■- ' ^ ; v T '-' ^ : : •" 

: ,>55 •. , s. ‘V. ^ ' ,/V •/ .. :■ ;As :■ ••;. ;. - • >.$X <■' ■■ ■■■■ ; ■ 

' .*> 4 fer ‘H~/: &':■ ' H'hf: 7‘:'f, ' ' : ; ‘/‘‘- ’ *\ '.' '•••’' ’ Vi 'V -.*'; 4 **•/'*< ’’ ’’ 



^\,V 







'■ ERJC 

^^UMSLBBIflijiJ 








Edo 52 6 o 



U.S. DEPARTMENT 01 HEALTH. EDUCATION & WELFARE 
OFFICE 0! EDUCATION 



THIS DOCUMENT HIS BEEN REPRODUCED EXACTLY A S RECEIVED FROM THE 
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS 
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION 
POSITION OR POLICY. 



A COMPUTER-ASSISTED INSTRUCTION PROGRAM IN 
THE ARABIC WRITING SYSTEM 



TECHNICAL REPORT NO. 4 



Victorine C. Abboud and C. Victor Bunderson 



February 1971 



Supported By: 

THE NATIONAL SCIENCE FOUNDATION 
Grant GJ 509 X 



The University of Texas at Austin 
Computer-Assis ted Instruction Laboratory 
C. Viators Bunderson , Director 
Austin , Texas 78712 




2 



PREFACE 



Instructional software design for computer-based instructional 
systems is an infant discipline whose growth and development will have a 
far-reaching impact on education. It is inter-discipline whose intellectual 
geography lies somewhere between education disciplines (especially educa- 
tional psychology) , computer science, and radio-television-film. At most 
institutions, it does not find a comfortable base in any of these existing 
departments . 

The impact of instructional software design on a field of know- 
ledge and its transmission may be due to an intellectual restructuring of 
the goals, objectives, and organization o-f the knowledge space. This con- 
tribution is independent of the existence of computers (but not the informa- 
tion processing ideas developed in connection with computers) . The impact 
on the efficiency and effectiveness of transmission of the knowledge space 
may, however, be due to the unique capabilities of a computer-assisted 
instruction (CAI)' system. The knowledge space itself may be restructured 
by a computer implementation which, depending on a discovery of functional 
redundancy in that knowledge space, describes it compactly and conveniently 
as a data structure and an associated set of algorithms. If the algorithms 
can operate on the conveniently represented data structure to produce for 
the student an interaction for any desired objective than a new, much 
higher level of understanding of that field of knowledge has been achieved. 

A less dramatic contribution dependent on the computer may be achieved due 
to its unique capabilities of speed, flexible information processing, and 
dynamic information-display — plus the fact that all of these capabilities 
are organized and controlled into a complete system. This contribution 
exerts its influence on the efficiency and effectiveness of instruction, 
rather than on a higher, more powerful conceptualization of what is taught. 

The project described in this report serves as a case study in 
which instructional software design provided a restructuring of goals, 
objectives, and organization independent of the computer, yet used unique 
computer capabilities to obtain very substantial increases in the effi- 
ciency and effectiveness of instruction in the Arabic writing and sound 
system. 



An Overview of Instructional Software Design 

An "instructional design model" developed at The University of 
Texas at Austin in the Computer-Assisted Instruction Laboratory guided the 
design and development of the Arabic writing program. An early version 
of this model was described by Bunderson (1971) . It has evolved since 
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the time of that writi (1968) through graduate seminars on CAI program 
design and theory From one perspective, it represents a set of heuristics 
to aid in the solution of 'osign problems, anal a go us to Polya's (1957) 
heuristics for mathematical problem solving. From another perspective, it 
represents a framework for management -and qualify control of CAI program 
development projects. From still another pert”* r r.ite, it serves as an 
anchor point for research on instruction to increase the probability that 
such research will be relevant to the instructional designer's task 
(Bunder son & Dunham, 1971) . 

In the Bunderson (1971) paper, the instructional design model was 
represented as an iterative sequence of activities to be performed by the 
designer and rhe associated products of eacn activity. Since that writing, 
it has proved useful to elaborate on the products of instructional design, 
classifying then into three categories: public documentation, intermediate 

design x^roducts , and final program materials. These three categories are 
the headings for the three columns in Figure c. 

In general, instructional software design has the flavor of 
systems engineering. That is, the context of the course to be developed in 
a larger system is considered; the course is considered as a "black box" with 
definite and measurable input and output in terms of student performance? 
the black box is analyzed into component black boxes;- a mock-up is synthe- 
sized and tested against its output specifications, and the feedback from 
testing is used for revision until the system performs as. specified. In 
Figure l the box around Design Architecture and Rationale includes the 
definition of system output (performance objectives), and the analysis and 
synthesis of the design to achieve them. 

From the "intermediate design products," the structure of a 
systematic approach to instructional development can be inferred. These 
products consist of notes, prose passages, flowcharts, manuscripts, student 
data, and other ephemeral or rapidly changing forms of information. They 
result from a sequence of important design decisions. 

The three overall aspects of the systems engineering approach 
can be seen in the list of intermediate products. Context is considered 
through the needs, goals, ^nd justification which result in "brochure 
information" useful for potential users or as part of a development pro- 
posal. In the box are listed those design products which arise in connec- 
tion with the synthesis of the "black box." Performance objectives which 
lead to criterion test and prerequisite test define the input-o. .tput 
specifications. (Other specifications in the form of constraints, such as 
time, may also be determined.) The analysis of objectives and definition 
of the system architecture in terms of a hierarchy or other structure of 
intermediate objectives is the key step in this process. Synthesis of 
mechanisms for individualization and representational conventions for dis- 
play and response for each subordinate objective depend on the analysis 
step. The special training of the instructional designer or design editor 
(the key professional emerging from the new discipline suggested above) is 
most critical in the stage of design indicated within the box in Figure 
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Public Documentation 



Intermediate Products 



Program Materials 



Brochure 



Proposal 



Professional 
Publications « 



User Manual* 



Proctor and, 
Student Guides 



Context information: 

— Societal needs. 
—Institutional needs. 
—Goals: "Mastery Model”; 

prerequisites 
—General description of 

approach; justification. 
—Some evaluative data. 
—Production plan (see V) . 



^Prerequisite Test 

* 



i 



Design architecture & rationale 
— Parformance objectives. - 
— Analysis; objectives and 
learning hierarchy. 

— Synthesis; course structure 
and restrictions. 

.Individualizing mechanisms, 
(flowcharts) . ■ ■ J 

.Tests to measure objectives . S 
.Specification of display and 
response conventions, each sub- 
ordinate objective. 
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riterion Test 



^Diagnostic Test 
(if any) 



— Technical evaluation and 
research reports. 

.Formative (revision data) . 
.Summative (effectiveness 
and logistics data) . 

Ill . Manuscript or author’s draft: 
—Program steps and step formats; 
subroutines (for production 
personnel) . 

Technical documentation; final 
program components: 

— Program documentation for 
sysjtems programmers. 

— Documentation for operations : 
operator and proctor guides. 
—Student manuals. 

Production management plans for 
the production of all procedures 
listed above . 



►Program; 

Digital 

A-V 

Text 



Figure — Products of Instructional Design 



The notion of testing and iterative revision is implicit in 
the concept of formative or developmental evaluation. This is more inter- 
esting than summative evaluation for the empirically oriented designer, 
for it can b Q characterized as a continuing cycle between experiment and 
adjustment until the program seems to be working. Summative evaluation 
is most relevant to the production of brochure information and professional 
publications — to convince ethers that the program works. It is also useful 
to obtain field logistics data (distributions of completion times, house- 
keeping details, etc,) for the user manual. 

The concept of formative evaluation provides a strong answer to 
those critics of serious CAI programming efforts who have often stated, 

"It is inappropriate to undertake these projects until we know - " 

(The blank may be filled in by "how people learn," "what reinforcement to 
give different students," "what instructional strategy to use for different 
students," etc.). Happily, we can proceed through, at worst, a combination 
of rank empiricism (to identify deficiencies) and the use of intuition and 
common sense to revise it until it does achieve its objectives. 

The main concept in the first column of Figure i is that proper 
documentation for CAI programs cannot be determined until it is recognized 
that there are different audiences for documentation. The potential user 
needs brochure information, especially the institutional need, which des- 
cribes a real problem in a real institutional setting that generated the 
program development. The justification for using CAI to meet this problem 
is most crucial to the potential user. He also needs an overview of how 
the program works, a review of its coverage (goals) and objectives, a 
definition of the target population, and any validation and cost data 
available. Much of this same information, plus a description of societal 
needs and a production plan for all products, is needed by a funding 
agency . 



Design architecture and rationale are of interest to sophisti- 
cated potential users, but full detail is most appropriate for professional 
publications. The pressure on universities in the United States from state 
legislatures to concentrate on teaching undergraduate students is in con- 
flict with the "publish or perish" research ethic. A possible rapprochement 
is through doing research - on the structure, organization, and pedagogical 
logic of one's discipline in the context of applied curriculum development 
projects. Such research may lead to important simplifications and recon- 
ceptualizations which may actually represent a theoretical contribution to 
that discipline. For example, Kekule's invention of the benzene ring repre- 
sentation simplified an array of complex phenomena for students as well as 
for chemists. It can work the other way as well, especially when we attempt 
to discover functional redundancies which can lead to the definition of more 
economical and powerful data structures to represent the field of knowledge. 

Other audiences who need special forms of documentation include 
technical personnel who will operate, maintain, and update a complex mainline 
CAI program, managers, teachers, and proctors who will administer it, and 
students who will take it. 
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As a "case study" in instructional software design, this report 
provides examples and discussion of each of the "intermediate design 
products" listed in Figure i . The final program materials are illustrated 
by photographs where appropriate, but exist separately as digital code on 
magnetic disks compatible with IBM 1500 Instructional System and film 
strips and audio tapes also compatible with this system. Public documen- 
tation products are not illustrated explicitly in this report, but as 
Figure i illustrates , and as will be seen by reading the body of this 
report, brochure information and professional publications are readily 
obtainable from the material in Chapters I through III. User documentation 
is not illustrated in this report. 

There are, perhaps, certain of the intermediate design products 
for which this report is especially useful as a case study. These are: 

1. The analysis of goals and objectives which restructured the 
existing presentation made > based on graphemic similarity * 
to a performance oriented approach . Taking the student 
through the learning hierarchy with seven letters at a time 
such that at the end of each cycle he could form meaningful 
utterances proved to be highly effective instructionally 
and highly motivating for the students. In less than two 
hours at the terminal, they were able to form meaningful 
utterances and read words of highly abstruse appearance. 

2 . The display and response conventions for each objective in 
the hierarchy illustrates haw > with a rich terminal environ- 
ment* the creative author can structure an interactive experi- 
ence which is closely related psychologically to the presenta- 
tion and response statements of each performance objective . 
When the objective required a vocal or written response from 
the student, this was accomplished with taste and skill by 
the author even though the computer could not receive vocal 

or written input. The comparison in these cases was done by 
the student and, as the evaluation results indicate, with 
excellent results. 

3 . In a previous technical memo from this laboratory * a paper 
and pencil authoring draft was described . This memo also 
described a team approach to authoring in which an instruc- 
tional designer, a design editor, an author, and a programmer 
work together in the production phase of the instructional 
design procedure summarized in Figure i. In Chapter IV of 
this report is a description of the application of the same 
author input scheme, and a discussion of how it enables an 
author-programmer-media team to communicate during the pro- 
duction and revision phases of design. 
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4 . This report surely includes some of the more dramatic 
evaluation data ever obtained on a CAI program . The 

reduction in time from six weeks (22-30 hours) to eight 
to twelve instructional hours is most impressive. The 
significantly superior performance in writing ability 
makes these results doubly impressive. 

Not to be overlooked are the formative evaluation pro- 
cedures followed in this project. Using the paper and 
pencil overlay booklets, the early drafts of the program 
were tested on students and revised accordingly. Exten- 
sive debugging and revision followed the implementation 
of each cycle. Many changes were made which caused the 
final implementation to transcend the initial design in 
important ways. 

This technical report is based on a doctoral dissertation by the 
principal author, Dr. Victorine Abboud. This dissertation, an interdisci- 
plinary project between Language Education, Linguistics, and the Computer- 
Assisted Instruction Laboratory, is an illustration of the output of the 
’’infant discipline of Instructional Software Design." At the beginning 
of this preface, the claim was made that this discipline will have a far 
reaching impact on education. In addition to the restructuring of existing 
fields of knowledge, "Instructional Software Design" should come to be 
recognized as a new field of study in its own right. It is the fond hope 
of the authors of this report that universities will begin to establish 
facilities to provide for this type of doctoral research. We can find no 
better way to express this hope than through a recommendation which re- 
sulted from a recent international conference of scholars interested in 
governmental policy to encourage the use of computers in education (OECD- 
N*EL, 1970) s 



— It is recommended that centers be established at or in 

cooperation with universities to encourage computer-related 
instructional research, development, and education. 

— Universities associated with these centers should institute 
new options within degree programs and/or new degree programs, 
where appropriate, for instructional systems researchers and 
designers, and for administrators and teachers capable of 
filling new roles. Graduate students involved in these pro- 
grams might also be involved in programmatic research projects 
or in curriculum development projects. 

— Curriculum development should proceed on two levels: major 

team efforts to design systems in high- impact subjects; and 
service to individual faculty members to translate their ideas 
into computer curriculum materials usable as adjuncts to their 
classroom or laboraotry. 



viii 



— The staff for these centers should include scholars , 
teachers, instructional designers, computer scientists, 
behavioral scientists, engineers, and measurement and 
evaluation specialists. Technical staff to support 
research and development projects, and appropriate 
hardware resources must be provided. 



C . Victor Bunderson 
February 1971 
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INTRODUCTION 



Arabic is 'one of the major languages of the world today. It is 
spoken by nearly 100 million people who live in the land that connects three 
continents at a point of unique geographic and strategic importance. This 
language is spoken in the countries of North Africa, Egypt, much of Sudan, 
the countries of the Fertile Crescent, Arabia, the central Asian SSR Uzbeki- 
stan, and Malta. It is also used as a foreign language by many more millions 
of people scattered throughout Africa and Asia as the language of the Quran 
and Islamic Law. During the Middle Agas, Arab-speaking scholars influenced 
the West by interpreting Greek thought, and Arabic was the lingua franca of 
the whole Arab-Muslim Empire. Like Latin in Europe, it provided a common 
medium for the continual growth and dissemination of knowledge and culture. 
The Arab countries provided an important link between the nations of the 
West and the newly developed countries of Africa and Asia culturally, eco- 
nomically, and in many other ways. The Middle East is an area of great 
interest for the whole world? it is the cradle of great civilizations and 
religions? and it also possesses one of the richest oil deposits in the 
world. 



The teaching of foreign languages has been a matter of great inter- 
est to linguists and educators in the United States for a long time, but their 
main concern has been with European languages. In comparison with such lan- 
guages as French, Spanish, and German, Arabic received very little attention 
by the American people until the mid-twentieth century. There are many rea- 
sons for this lack of interest. One is that Arabic is a Semitic language and 
has a very different sound system and syntactic structure from Indo-European 
languages. But this was not the only reason? there were also political, cul- 
tural, and geographical barriers. 

The recent advances in transportation and in communication media 
produced by science and technology, the international radio and television 
programs, projects of technical assistance, and educational exchange have 
brought the nations of the world much closer to each other. With this rapid 
increase in communications and increase in international contacts has come 
the real i«at ion of the need to be able to communicate with people who speak 
other languages. Learning the language of the people in whom we are inter- 
ested enables us to acquire insights into their cultures, beliefs, and way 
of life. that can never be achieved through travel, music, and art alone. 

The need for cooperation and understanding has never been more deeply felt 
than in our times. 
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In the past, the language of communication between the Western 
and Arab Worlds was either English or French, and Arabs had to learn to com- 
municate in those languages. But with the rise of nationalism and indepen- 
dence in the countries of the Middle East and some nations in Africa , Arabic 
has come to prominence — and now the situation is different. The United 
States is making a serious attempt to provide adequate Arabic instruction. 

In 1947, Arabic was introduced in the Army Language School. Recognition of 
Arabic as a critical language in the National Defense Education Act of 1958 
and the establishment of National Defense Language and Area Centers in Ameri- 
can universities since 1959 have helped in increasing the number of students 
who learn Arabic and in arousing interest in the Arabic language as such. 

The world is showing great concern over the state of turmoil and 
unrest presently in the Middle East, and people are seeking ways in which to 
bring about peace and prosperity in this area. One of the most effective 
ways by which help can be given is by understanding the people concerned, 
their problems, standards, and aspirations. As previously stated, this can 
best be done by learning the language of the vast majority of the people in 
this area — -which is Arabic. It is therefore of utmost importance that any 
person serving in an official capacity in this part of the world should 
learn the language of the people, but it is still of greater importance that 
more and more citizens of the United States learn Arabic and, thus, in their 
own way contribute to a better understanding between the Middle East and 
America. 



Spoken Arabic has a great variety of dialects which have differences 
in phonology, syntax, and vocabulary; but all through the years, a super- 
imposed, prestigious, written standard language has existed side-by-side with 
the spoken dialects. The contemporary form of this standard language is known 
as Modem Standard Arabia (MSA) . This is the language of the radio, press, 
modern literature, speeches, and scientific and artistic writings. It is the 
official language of all the Arab States. 



The Arabia Writing System 

The Arabic writing system is next in importance to the Latin alpha- 
bet in the world today. It is generally held that the specific Arabic alpha- 
bet originated about the end of the fourth or during the fifth century A.D. 

It is generally admitted that the Arabic alphabet descended from Nabatean; 
there is still -uncertainty as :to -how, ''%hen#*or*where it originated. 1 

The Arabs found the 22 letters of the ancient Semitic alphabet were 
insufficient to distinguish in writing all of the different sounds of South 
Semitic; therefore, they introduced six new letters: 

[thaa 1 ] [THaal] ^ [Daad] ^jo 

tghayn] £ 



1 David Diringer, The Alphabet: A Key to the History of Mankind 

(3rd ed.; London: Hutchinson), I, 210-215. 



[Zaa 1 ] 



[xaa 1 ] 
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Arabic, like other Semitic scripts, is written from right to left, 
but a special feature of the Arabic alphabet is the large number of diacritical 
points and slashes. They are employed either to differentiate consonants or 
to represent vowel sounds. The idea of the use of diacritics is generally 
believed to have been borrowed from the Syriac script . The present Arabic 
alphabet, therefore, has 28 letters, all of which represent consonant phonemes, 
with three that may also represent long vowels under certain conditions. It 
is not only used for Arabic but has also been adapted to non-Semitic languages 
such as Persian, Hindustani, Urdu, Sudanese, etc. Arabic script has replaced 
the Syriac, Coptic, and Persian scripts. 2 - 

For the American student of Arabic, the writing system presents one 
of the biggest problems to surmount before real progress can be made in the 
language. It is therefore of utmost importance that this goal be achieved in 
the shortest time possible. 

The following are some of the ways in which the Arabic writing system 
poses problems to the American students: 

— Arabic is written from right to left. 

— The Arabic alphabet is quite unlike the Latin alphabet 
in the shape of its letters and the multiplicity of the 
forms of its graphemes. 

— Many Arabic letters have different forms , the use of which 
depends on whether the letter is connected to a preceding 
or a following letter, to both, or to neither. 

— Some Arabic letters have dots above or below them. The 
number and position of these dots are important. 

— The Arabic writing system uses a large number of diacritics, 
and it offers the additional difficulty that short vowels 
are first introduced to students as diacritics written above 
or below the letters, but later they are not normally written 
and have to be inferred from the context. 

— Arabic calligraphy is a fine art. There are many styles, but 
the most frequently used are the nasx and the r*uq9a • Nasx is 
common in print, and ruq9a is used in cursive writing. Some 
of the same letters have different shapes in these two forms. 



z Ibid. 
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Importance of Writing in Early Stages 

In the past two decades, the audiolingual method has been the most 
widely used for foreign language teaching in the United States. One of the 
most important assumptions of this method is that the natural and proper 
order of learning a foreign language is listening, speaking, reading, and 
writing. Brooks proposes 

... a sustained experience ( of weeks and even months) 
in listening and speaking to precede training in reading, 
and then a further period when only what has been heard 
and repeated should be read. 3 

Only when this is successfully achieved should writing be introduced. The 
arguments given to justify such a position are that it reflects the way children 
learn their native language. This does not, however, apply to teaching Modem 
Standard Arabic for two very important reasons, which are given below. 

Arabic is taught to adults in the United States . Although it is not 
taught in very many high schools, Modem Standard Arabic is presently taught 
in universities. The student at this age level has already learned how to 
read, to study, and to find valuable information from books, dictionaries, and 
encyclopedias. His needs and experiences are totally different from those of 
a child first learning to speak his native language. 

There are other differences between a child learning his own 
language and an adult learning a second language. The child's learning 
mainly depends on training the ear and tongue with some support of the 
eye, while an adult's knowledge comes largely from books or the support 
of visual materials* Rivers states: u In our culture, the ability to 

listen, comprehend, and to retain materials heard but not seen has not 
been developed." 4 It is true that it is possible to assimilate auditory 
materials without visual support, but while the auditory ability is being 
developed, access to a written notation for verification and for aid in 
recall will relieve the anxiety of many students and so enable them to con- 
centrate on acquiring the new skills. An American adult learning Arabic, 
which has some sounds very different from English, must hear everything — 
and hear it clearly. He must also retain everything if he is to learn the 
oral material presented. If the student is uncertain of himself, is anxious, 
has poor auditory discrimination, or poor powers of retention, what he has 
to learn only passes in the air, and he has no support to which to turn ex- 
cept his teacher or classmates (who are not always available) . 



*Nelson Brooks, Language and Language Learning-Theory and Practice 
(New York: Harcourt, Brace, & World, 1970). 

4 W. M. Rivers, The Psychologist and the Foreign-Language Teacher 
(Chicago & London: The University of Chicago Press, 1964), p. 105. 
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Much of the student's dilemma is due to his inability to remember 
strange sounds and unaccustomed sound groupings long enough to rehearse them 
subvocally and so strengthen the memory trace. Items presented to a learner 
aurally for a short period of time fade quickly from memory, especially when 
more new items and sounds are immediately presented. If the teacher or pro- 
gram does not help the student by giving him a written form of the unfamiliar 
sounds, he will impose some form of his own to which the teacher has no access 
and which therefore cannot be corrected if necessary. This has often happened 
in Arabic classes taught strictly by the aural-oral approach. The objection 
that the orthography of a foreign language will cause associations with the 
native language and hence lead to interference from native-language proncunci- 
ation is not valid when Arabic is taught to American adult students. Arabic 
script is very different from Latin script, and the sounds and consonants have 
a near-to-perf ect fit. 

Another drawback in postponing writing instruction is that correct 
spelling habits are often delayed. During the strictly aural-oral period, it 
is impossible to prevent a college student from devising his own phonetic 
spelling. The longer the time lag, the more strongly these spellings become 
fixed, and the more difficult it is to correct them. 

Writing is essential for the study of Arabic . Although it differs 
from all spoken dialects of Arabic, Modem Standard Arabic is the only form 
of Arabic that is written throughout the Arab countries. The elementary 
level of Modem Standard Arabic (MSA) is normally completed in three semesters 
at the rate of six hours of instruction a week. At The University of Texas 
at Austin, where Elementary Modern Standard Arabic is used as a textbook, 5 
the first ten lessons introduce and drill the phonology and the writing system 
of MSA. Lessons 1 through 5 deal exclusively with phonology and script, pro- 
ceeding from sounds that resemble English to those which are foreign to English 
(this generally takes about three weeks) . in Lessons 6 through 10, instructions 
in phonology and script are continued, but some grammar is introduced. At the 
end of these ten lessons, the student should have gained the ability to read 
and write all of the alphabet as well as to know simple grammatical structures. 
The length of time taken to finish the first ten lessons is about five to six 
weeks. The students then continue to obtain good knowledge of basic syntactic 
structures and to learn an adequate vocabulary. The elementary level is fol- 
lowed by an intermediate course which introduces students to more advanced 
levels of grammatical structures and more intensive reading of short stories, 
plays, and writings, which would build the student's vocabulary. Thus, it can 
been seen that a student's rapid progress in achieving the skills needed to 
learn MSA can be greatly impeded by a lack of proficiency and competence in the 
Arabic writing system. 



5 Peter Abboud et al . , Elemental *y Modem Standard Arabic (Ann Arbor, 
Michigan: Inter-University Program Committee, 1968) . 
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During the year 1969-70, the professor in charge of the Arabic 
program at The University of Texas experimented with A Programmed Course 
in Modern Literary Arabic Phonology and Script. 6 It took five to six weeks 
(six hours a week) to complete instruction, and from this total number of 
hours, five to six were used to introduce simple basic dialogues and simple 
syntactic structures. 

Learning to articulate the sounds of Arabic correctly and to 
achieve proficiency and accuracy in the writing system involves (as for any 
other, foreign language) the establishment of a set of habits, both neural 
and muscular, that must be so well learned as to become automatic. This is 
especially true at the beginning stages when new sounds are introduced and 
taught to students. The language must be taught by producing appropriate 
stimuli and responses. The response can be learned more effectively when 
there is immediate confirmation or correction feedback. Therefore, if read- 
ing and writing skills of the Arabic language are to be taught successfully, 
the teacher must invest a large amount of time in the supervision of each 
individual student in the various tasks required in the acquisition of those 
skills. Between 40% to 60% of the time consumed during the first few weeks 
of a beginning class in Modern Standard Arabic is used for drills, writing 
exercises, and pattern practice. In a class of 12 to 15 students, if even 
the full 50 minutes are used in interactive practice, an interaction is used 
to mean a two-way communication between either teacher and student or student 
and student. During the class hour, the individual student has the opportu- 
nity to respond individually and receive a confirmation of the correctness or 
incorrectness of his responses a maximum of five to six times. In an entire 
two-semester basic language course, he will not have more than 400-500 inter- 
actions in Arabic between himself and his teacher. This is a very insuffi- 
cient number if we really believe that the learning of a foreign language 
skill is habit forming strengthened by reinforcement . 

Constant supervision of the students* work is of utmost importance 
when a program introduces a new and unfamiliar script. Since the orthography 
of Arabic is not similar to English, the development of the program will de- 
mand both discrimination training and response differentiation. This will 
require much more time and individual instruction than is possible for the 
teacher in a conventional class period. The amount of time such a program 
will take in class will sometimes cause students to become tired and therefore 
to lose interest and motivation in learning Arabic. 

There is a great need for a quicker , more efficient method which can 
be adapted in a unique way to individual learners $ each of whom has his own 
characteristic initial ability, rate, and even style of learning. A method 
which will provide the student with rapid interactive feedback and thus de- 
crease the classroom time needed for supervised instructions will free teachers 
to use the material taught in new and creative ways. Good books have been 
written for the teaching of Arabic phonology and^ script, but none of them have 
fulfilled the above requirements. 



6 Ernest N. McCarus and Raji Rammuny, A Programmed Course in Modern 
Literary Arabic Phonology and Script (Ann Arbor, Michigan: University of 

Michigan Press, 1968). 
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The need for an effective method for teaching Arabic script with 
optimal efficiency and speed has been recognized by some educators, and books 
using programmed instruction have been written. But programmed instruction 
fails in that its feedback, though immediate, is quite restricted in format; 
its branching capabilities cure limited «*nd based on multiple-choice? and it 
uses only one sense though it is believed that 

. . . the more numerous kinds of associations that are made 
to an item, the better are learning and retention. Again, 
the principle seems to indicate against the use of systems 
of language teaching that employ one sensory modality, namely 
hearing. 7 

The position taken in this paper is that a well -conceived CAI program 
in the Arabic writing system will be a more efficient and more rapid method 
than either convention classroom teaching or programmed instruction. 



7 Albert Valdman, Trends in Language Teaching (New York: McGraw- 

Hill, 1966), p. 105* 
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CHAPTER 



II 



JUSTIFICATION 



Although computer-assisted instruction may be viewed as an extension 
of some methods of programmed instruction, it involves additional capabilities 
and can be a far superior method of instruction. 

Computers can accept and evaluate responses constructed 
by the student, can provide almost unlimited branching 
capabilities, and can branch based on a variety of cri- 
teria. They can also control a wide variety of student 
terminal equipment and in other ways provide far greater 
flexibility than is possible with simple “teaching 
machines. 



Individualization of Instruction 

Conventional class organization keeps all students in lock-step. 

The teacher must make sure that the whole class understands the lesson, 
completes all drills, and finishes all exercises before proceeding to the 
next lesson. He is unable to accomodate individual variations in linguistic 
aptitude, speed of learning, motivation, attitude, and previous foreign 
language learning . 

There are a large number of differences in the rate of learning 
various tasks. Even among a supposedly homogeneous population of college 
students, the differences in the ability to attain mastery of relatively 
simple verbal-learning tasks produce many problems for the teacher and result 
in a wide range of performance. This problem is greater when the students 
have to learn foreign languages, but even more so when the writing system 
of that language is so different from their own. Arabic presents this problem. 
Some students are very quick to acquire proficiency ^n the art of writing 
Arabic script but may find difficulty in remembering the correct form of the 
letter in a word (in initial, medial, and final positions) or whether or not 
that letter is a connector. Other students need more time in actual practice 
of drawing the new shapes and to associate them with the right sounds. There 
are many other differences that could be mentioned. The most important problem 
for the teacher is to be able to allow the student who is slow, both in the 
ability to write and to retain enough time to practice, to catch up with the 
faster and more capable students. 



®R. T. Miller, IBM Research Reports (YorktoWn- Heights, N.Y.: 
T. J. Watson Center), p. 2. 
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